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(54) SEMICONDUCTOR DEVICE AND METHOD OF FABRICATION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a 
semiconductor device having a capacitor which can 
be formed through a process shared with an 
interconnection while reducing the area of memory 
cell, and a method of fabrication. 
SOLUTION: The semiconductor device comprises a 
first interconnection layer 2a formed on a first metal 
layer 1 and serving, at least partially, as a lower 
electrode, an interlayer insulation film comprising first 
and second dielectric films 4, 6 formed thereon, an 
interconnection trench 8 made in the interlayer 
insulation film above the first dielectric film, a contact 
hole 9 made in at least a part of the interlayer 
insulation film beneath the interconnection trench 8 
and reaching the surface of the lower electrode, a 
capacitor insulation film 10 having higher permittivity 
than the first and second dielectric films covering the 
inside of the interconnection trench and the contact 
hole, an upper electrode comprising a second metal 

layer 11 formed on the surface of the capacitor insulation film, and a second interconnection 
layer 12 formed on the surface of the interconnection trench and in the contact hole. 
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wse% i s.«B±©;i><f < t b-mxmmtvrc. $s i 

£lgfg^ S ft £ T^S1££ . 
i. 

flTsa±a:®&©Siffl, *>-7i?)iaie*aiSteJ: o'i9fa&&?i 
Pie * v > < v * jfc&Jgteiwfasi i B**r ot fi?iaK 

t«fti» J: WBI^aorttt* MOT * J: ? (CJ^BSS ft 
"Ci»*lMS|I 1 Sa*Jt©*«f*«BS. 

[iB*3f3] Bss^iei^jrife^^ia^^L^iaiffi^iSS 

U 

BiiiaT^gi*. fiiai^?LJ6gC<0HSiia^i&SSfcJ: 

<t ©rfl^^e ftfcw * i- 7 > ^ * * i . 
e^isesate/'- Ktcigtssftfct^aio 

ia^o*j»i*tts<, 

»&#JfJ$<*ft*:ni>? i^R&WU 

finaov? j^Ktei'-c. biesj 2 net§&± 
<jwsrtasia»8iii«;:«jiss ftfcsemi#£, mfiaiesffir 



C2) #182 0 0 1- 1 77 076 

2 

i$T flWlt . piaieSS* fo J: t>mi ie«^?L©I^SC(C 

nm> p>kzib 5 ia^©*js^^g. 
ft. 

fria/ < y r ^ * i*pfa±aEHfez>iyiac#£ p— <t> 
m±icmi*?te? h$mf£, psa^iafSR. ^2* 

Hiai»"2l£«5a£te t fcti i Si3*7'te>' h 

i. 

mam 1 iafKB , TiHSe«:^rt*.* 1 ^^B 

wsaip 1 feg@±«^ i*?izyv mm, m 

3 +7-fe^ Hft»Jg<D««:e?BO, BW»»K?:«S^ 
UW*?l«JWiB»©»l«a»3*7-b» hfe«K«:r**-3'* 

xet, 

|5!a^3*v-fe ? Ht6i»|g5:^Xi'£L/-CfiIia^2IS!5 
fllfcj^^i/U m7LJBfiSSC»©fiiIiaM2^Sm* 

30 B!)ia^2if^ : £-<'Xi7£L.T:pia^2*7-fe? 

jgfcx^^U if JStUf5jSgI5»©PiaS 2 * 7 -fe -j 
H6KK^*-r^>Xfi£. 

h»KI««:K-*T-£.xmi. 
fiSg|J^<Dpia^ 1 lf^|g?:r**-3-^XfSi, 

40 maw 1 i^ss*^ ^ ? £ b-zmzzm vvm 

BiaBa»»*j«fcciwiaiM*5Lort*tttaiTr* * 5»t£, 

jaie * + ^^tmmo^sicm 2 £bs^ 4±sp 
su!e±a!sso*a, ^iniaie»ift*j J: c>'pia^?L 

50 a©IKi£*S. 
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3 

t*?i u raft^Biiiasr i ass tc^r-sui 3 & 
[gs*si i 3 B?issr3#gs£«j6rr.sifi{*. s?i2 

[IS#3g 1 2 3 fiflg2^gliKx -j *s i^T^XflOCfc 
t,*T. Pi2ie^^feJ:l>'B5la^7L^II®«rfeS'r-2.P 
I2£lg|£C!>-H#i£x » ^O, 513 £mmo>±.im*m 
&f3ffi&®&<D±.&* 0 ti&^<iSfr-2 > Iil^.l 1 1 12 

[IS*! 1 33 65123(12 &mm&KsZ?&xm*. SuI2 

tc. afs^a^RjjiS'r^xiii, 

yfpiet*i^?L<OF«9a5tc|iji2«^<*e * & i> -c\ But asra 
se^^i^sirieis^s^^^^xsi at** 

SrffjBRf -SptC. B5i2TS|iSfe, 1)12* irM*v£te&8£ 
te JcV jifl2±S|i@^ * * <t iilTfctt&fi 

ttiftfe J: U>'3B 2 mttLttBtitr *X*I U . 
pl23?2K|tJg*ff5^'-2>Xf£tCl3<,>-C, 1ffi2^2KifS 

I 5 3 HlB»2B«i&*J:tf*2*^*«lSR 
Jfe. BSffifB2iatSH4:ff?i* , r&B»K. miZ±.&&®<»& 
VSitJz&msm 2 E»?8^ J: 1*2 £M7L«>ftyBK. Isl 
— C9iS^f4*^«f€.S5:Rfi4Sl/, i5l3^2ieJSiSfcJ: 
tf.lf? 24fet£?L©F«?aHCM 'J 7 j< * JUg**^ £XfI* 

Si. 

HEIKlK*IUi±tt:*l*?*» H6»DI. 5* 
I2t7-b-j £2SiSJ£*J<*:y3& 

3 * ? * f h tse j^«>j^«:ga gfSKe^K?:^^ 

&Xff<t, 
X»I£. 



3) #632 00 1-1 77 07 6 

4 

Sifter 3* v Hz? H6««t^?tLTWBW2SWS 
Bfe*T*Xlit. 

|ule^2Sf«K : £^X?iL. 7^12^2*7^? hfftifc 
? ^>^L-, *&SftJ&iXS5£©irW25&2 +7 * s> 
H68K«:^*T*X!i4. 

li5Kft&7Ufci*lM*&St* . K»?fcJfSiaa!**CMi3S2* 3 

> m*Slg£l££-f*Xft<!;. 
1512^3 *^-b ?« HftStlB*^ A ?il> 1:8512^ 2ISS 

io is**? tzsfLttm. wiszmz*?*? \-mm$si& 
uxmssm i aisis** ? y-r-sc tic j: 

J5S$P#M>i»SafP 1 aliSiS^^^-SXgt, 
f)l2^1St^€^^i'tL.'CB5I2^1*7-by h»® 

?L%»fiS-r&XBt, 

20 iagss*i:'****^i'»te»K«:S5R!tr^xiit, 

7 3 Bni2^2l2«a«:^i«T-&Ig4*. 1512 
OC. i»S*J15:Jf^-r&XfIi. 

30 Vffistigtftiwfc^Msezf&fa&z&ox, BUiasKi 

[IbJR^I 8 3 B!Tg2±a5@S«rffJfi!t;fiS. pJI2^2i2»@ 

40 i stats^sfftilsoSja*^,, 

SL. H5I2M2g2BS4ff?l5Er^fiiC. f5l2±gJ5lse!{D* 
®fe <fc y'B»12.^ 2 Kff.7fcl.S <fc EXM 2 g^L<^rtgff«C , PI 
— ©«SW*4*'*>«f4S4RSiSO. fi5ielB2ie*Si8fcJ: 

WT4fll*f 1 8Ctt<5>*<S#ftH«*{3i*& 

[000 1 3 

[fcw>jrs-*Kfisa») *«*iaB*»J:^ 
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[0002] 

?4Cfitt^**&tClty*'J-bJUibTDRAM <Dy 
n a oh i c Random Access Memo r 
y)^ffincW^il7i^J:^iC DR 

K«©«at£:efc^ , cWaisti^o Hi 7 tcsvs* dram 

* M *M£ tet,»X I*. h^>i>A#TR£** 
[0003] * + / C A P BStSftfcSWtt 

ffi^&0T4C 41C J: 0 . *>> * WS<0*** s @ 6 
ftCt»&. 

[0004] LfrL,Uifit>. -le-ty-b^BflKWJi'l^k^ 

Irtc&^X. D R AM©^ -t y 
4. ^xtctt^Sft-FKtr? h»Bfito£fk*«*tB 

"*"C0*Slti4* o — #. ifi¥OLS HDfA^AfkCC 
♦J. £<Otcti>. DRAM&mtiffifZ^tcQV**'^* 
JhU-C, ns/? ^ttt + '+^^^P^^SIkS 

iooo5] *ct\ »*ii»»ta^aio«*strift 

? l ^wtv^^iW^'Cl^, KT 

flS©y-/>-b^Ko^f . 131 8<^>H85B«:*Bai/'Cift 
[0006] 131 StC^cfc^tc, 



(4) 4SH2 0 0 1 - 1 77 076 

tW*Sti, v-a/F u-f HI 
BLK««*3tva*4« §fteifiOl-7>^A#TR r e 

Ltefefrc3 ft. H" U *f >dl««Sff V 0 A OflM6(MCtttt 

h * * T R r e a d 4* *i&* h 5 * T R 
P $ mfitiftttiiAKiMS ft, AmfePttttU 1/ 9 - 
10 K»WLreadK:lW8htl>4, **>tv*CAP 
<7>-£^S4. Cfttctt»3ftfcft»ttiLrh^>t>A* 
TR r e a<Jti*Mh^>^$TRii trm<tO*g 

[0 00 7] B 1 8^ ^-feJUC^^I*. 

bh^>^^TR r e a dO^- hKWD'W 

t/h7>^^TR r ea d3^*>4ft-6S««:K»^ 
MISftfcttftfcEtt^-iKl) "1" fc*H6S**# ^ 

*. try tl&BL<0Wtfcm&tci&0XB£iM.s~ KSNO 

[0008] ^"-*<DtteHiLr*tt«. 86*81 b 7- K 
tftWL r e ad^W ^iir^ + nV^I:^fc 

Ets^-*^ " 1 " <o*%£. iatfty- fsnw-^ h 

X3?TR r ea SW*jBSEV„0 
etl&^*>6tV h«BL«Cfft|»Sft. *0>8fibP.b#rr 
a. El*^-*^ *0" Q>m£lC\t* Elt^- K 
SN©^ hHQS1^Wfi^W*tWCud><f^»^, 
Steffi b h TR r e a''dtt*7ti>*S £tt 

40 ♦j6«3ftfc-fe>Ar> , 7 r (THS) ^W^r^tHU, IB 

[0009] tti^ftffSia^S, 0 1 a i>Cfh?Y<4 > 
■bjWCto^-Ctt. +fK^>CAP©SfflBIBt*. EMS 
r-^tdSG-CI^ffi^b^^^A^TR r e a d<?>* 
>/*7*#lfl|-C»«S*'CJ:t»« 0 1 8tCinry^> 
■bjKcjrfttt. 01 7C^f 1 h 1 * + /* 

S/^f^D R A M<^> Jr ^tt: * * ' ^>©WWtl 

50 #»at»cci*ufc0. ^v^v»HttttoaftR«* 
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^T ; /-/ >-b>H** E 1 7 1 h 5 - 1 * 

«HsA#Aft<. Bltf ir -*o»»iBl/K:iW'**HI* 1 
DR AMtctt»6rHt*4<r»*f«JjSi« # *o 
[0010] 

<J> D R A MCC ttlztr f y * 'J -b A * wRfclT iK^aa* 

Kfflt#Wffc3ttfc^o-fe*r« 

Q««^*»0tt&Ct*:B»tT*. 
[0012] 

&B±tcBriXSnfc*llBI«t, fiijie^ 1 K^S-b^> 

mmm^ o foSKS^-c*** *«Miwt. ma 

&±*usist. wfa±«sfi<D*a. **-3WEE«?wfc 
jr cnnetttfn cDrt awcjeas nfc w 2 ems t *w* 

[0013] #WB<!>ilM5f*«HI*. »iSl^tt. mE» 
SAitceiKSh, Kria* + '^*ttWSt*llffi*lft 

[0014] *«t>(t, **"B«>*«ft4IB». 
&M«rrt U-C REEWiftttJ: lX|Kafttt7l<0l^SHS:» 



(5) ttH2 0 0 1- 1 7 7 07 6 

8 

[0015] *WH0>*«H**HBI*. V&UClt. 

t0mfCffl*2tt. HWfcWEBtt-/- KKtttftS 
nfcB#ttJOh^>^**t*WU WiaTSSfii, j§5 
Et>^t5/*« nut <t !5E±#3 
S'***, BEEtt-'- Kt 7- K«i«*Bti:SHfcsn, 

io J: 1712* + * * * * "J * £ C t £4$ 

[0016] *3W|^4ys(t«fit*. S 6«:«Hi«:it, 

fcP5??>*tWU BEO^**flUCfet-r. BE 

n. «ET*«fiK>*WKB**SW?Li, giiiai2«?w 
<fctfWE»ttaortaK»«sn«:os? ? ^ spge^js 

<t£?iU ma£2EtftB«*, BEP^? *«PE«Bt 
It. HEiStftiSteJ: CX8liefe|ft?L<DF*JS|itCM' y 7 ^ ^ >l 

[ooi7] *«!iQ**i*«mt. isa«nt. liigais 
hifiWK, «re*i»«M. ^2^-^-fe-^ i-«hm, n 

-^©ieisis * * *■ > * >> > ©rassffl tor, ffe^^s 
tw***'^>^-t*w**torwii»4ct3W'C** 

[0018] 5^>CC, ±E®S»«S«r«fcK>. 

Bt»JlW&IBt, HE* 1 BBWitc, rwss* 
40 dtf*l ABB t, S^tcx^^^^di 
ft©B^4»BBt*7-te FWMi^ BBaffld 
J»»±«C»lt5ir7HBlW, BIRBtt, 
-fry htUHR. B2ttBM4»J:0W3*7-b? hlfi^JS 
CMRKABO. BB«*«*«fiW*X«i, MB?LB 
fiJW^BEB3*7-lr^ ilfii, 

pi2^3^7-k 9 matBsvA>torBE*2as 

St: x 9 * > jf u *«HL«aRtB«W)BE*2 KBB« 
B^-T&XSt. S5E»2KSa«:-7^>torKE» 

50 ffjla^ 2*7t?F »gtSS ^^*-r 4 t , ^leiS^ 



http://www6.ipdljpo.go jp/tjcontentdbjpdl?N0000=20&N0400=image/gif&N0401=/NSAPITMP/web1 1. 02/1 2/1 J 



1/1 y<— v 



9 

Bite* 2*7-12? httMnt^A^^tririEWitts 
y-r * c 4 k <t -pre* 2 atwncraK 

1 iry-b? I I&R134 BBETSWflto* 
fiaeJ&^L^ «4teSTr h J: ^ K . BuISM 1 J: txa 

[0019] *^<0*»ftKHOSIia**«. fctMK 
f£4?iU mi54 1 ^^^>^*fe^^»fi£T^XIIt*, P 

o-c gnia+ * ^ * »J3« * xsr ** c 4 * 

J: LXpiaS IKL<5)rt»teAJB« * £Xfl 4 % 

pfa£JglS4r&:feT&XfI44Wt' 4 4WB41T 

[002 1 ] *^<*>^f*»H<0M«^l*. £ fete 
«HStel* % SfK-feiSISKlx^^^yitf^Xgte*?^ 

mmtmm<o±.im* e tw^et*-* c 4**HS4-r 

[0 022] *^<94^1*«»C)«(a*ft«*. 
I*. fi5S»2E«H4«i*^*XS«. piaffifSfltfci: 
C>mi5^mL(D^*3J:^fiJjia/Sfe1^^fig±CC. 

/§ £ 4 ib 4 , ine« «f*jgic { bstffirtR«w*4 
«4«i,t, KiMBiiw^&fBw*^**** 

*IB44*rr*C44*H»4* < *. 
[0023] #5WO>4^»3BIH<DB!aS**«*. W»k: 

t*. MCJimfiE4««{s. wsa«2Ba«JB*»aw4 

pic. WIETSPSS, «K* + >«/*l»UttiJ:WOT2 
6 a i * + > * i" * 4 (S-C 6 fxtciiLS.<Dm SM 
BM6ll«*c»«x?9 L >^*fT-?'C. !P2BWfM*J:0 
S&2&Sa?l4SM^4XS*WU KBJB2BWB4* 
JBtr*I«tC4jt»r, B«aW2B«i»4sJ:O f »2«tt7L 



(6) 4SH200 1 - 1 7 7 07 6 

10 

[0024] *»WO^«?#Ka<I>S!a*ftJi. BifttC 
I*. HS*2EI«jS«J:Vff2»tt7L4S«ft. HEM 
2EttH4C&?&ff£. HC±mBti>fta&J;enR 
E*2^*fc«fc»*2tttftl<^»tt:, H-^>»aW 
&2&*6*r*Ji4s«SU Wie»2EI«atfcJ:E«|»2*WI 

?L©rt« «: k x ) 7* $ &m 4»«rr 4 xe4wr * c 4 

£#$(4ir&, 

[0025] ±EO*^c^WW«W«36*aK: J: 
10 tttf. — #OE«14 * + '**' *<0T«BSS4L, 

<&E«JS4* + ^*<D±SS«ft4 0T\ 2^<2I5iffS 
Hictt; 5? 4fl5^-T h C 4 £<> Ofc# r, 
* + 'J -feJL>d>£*iEffi4tft'Jv* > <& c 

4#BHB4ftS. *fe, **"H0>*«»««<!)8<a*S 
tCcfcttf*, **^v*4ffMtf&7P-feA4, y^y* 
y-?S/>1i36©E«4«**67 r o*^4, — SBftWft 

20 4fi«T&0 4*^864* £ c 

[0026] ^B^Bntaor^fc^ 

WB^ftttt, *»ftSffi±^»lK«lS4^fiS 
-T4X!14, Ec»tcx^^>y3**<0R&6St«W4* 
htCtfM44, |5SaWlE»B±«i»i*7-b^ 
hMHUR. I1IMUI, ^2*7^-/ htttM. *2R 

30 «aa^«»»«)PSSi2B«K4»*r4xfit. boib 

»2BISJft4?^^t^ , Ci5E»2 3i*7-b5P Hfi»fi4 

x ? ^> yo. ««s?L«j«ss»<i>iiirfe.*2 *7-fe ^ vm 

»Bttt***ie4. IIH2»tt?l»*«»4fttf % K 
«»J5«»»©»S»3 f F ttW»4»* , T6X 
S4 . plain 3 *7 -fe p h $B»tt4 ^ ^ 9 4 mjiBM 
2^HI^^>^U«, Pfa^2:t7-fc';> hf€ 

tta»rt*»<z)«sas&iK*j|jt4B?4r4xe4. wia 

40 »lK«R4T^*4ori«E^fl*7tr-> HBKJB4 
x ? ^ > y Lr. fiJfia^ 1 EWH^ffittra-r 4««?L4 

4»tr«xv4. wiaB^**j:cxaifeiifitt?Lort»4 

4XS4, |K3T«S15©«fflu:fiie*lfcJ:tf*2» 
SIR J: W»«4»SW 4 

XII4, WE* + /<V*IBIlBl©*iBtC)i2ftBI»^6 

tf*±»«tt4»fiRir*xa4, S5i3±ass©*ffl, 
50 [0027] **fl©*»i*SBa^aa*ai*. 
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I^S^r, BTBBB«««±Ol»l2«»*|yB*:»** 
&X« 4 4 C 4 *4*»4 r &♦ 
[0028] *^<0*«ftttH^8iaS*fttt. tmcc 

■»W««c««^^^>y«:ff->r. £2K«ifitoJ:tf 
it. BB»2BIW»fc*W»2»»ILt*rt». tt£B 

2iBt*B&*E&r*frfc. me±*sBo*HteJ:u f ii& 
i^2ie»?S4acfco'm2te^L<Drt&iiic, n-owvtt 

tt*»6&«B£tfWu, Briaai2Bi«»i**W2*tt 

?L0?rt SCOC > < 'J 7 # JWB * »flW £ XK£ WT £ C 4 20 
[0030] ±ie<^*|fe^<D*39*SE<J!>iJ3S*ztCC J: 

mc * * > ts/> * c ^ ^t?* ufc# -7 -c > 

KJrftlt, ++^V>*»jB , 47 r B«t, 3F»TA 

PI* I*, ^^T^y^^>t8 30 
jg©^ v , £^ ^ y 0KJBA(s. f*7A ^^v-> 

£ IS** £ C 4 sOTWS 4 ft £ • 
[0 03 1 ] 

(XtnetR i > m i ti^»B«»^ * >< 

ftSlE^OTtt! i^FE^> ©^Hfc. plfcttCu 40 
4#lS»Bl**«Str"**o -t©±Jltcpi*ltT 

^lgg2a^B»Snrc^*o »l£BJB2a«>±JH 
tc. Wi*?*? H*Slg4LrT^ , J3>^itlB3 

* h ra^as t «x ? * > yatkoosa i fi^m^is 
4. pyxj**y 7 y - ^*-^^«w»^6fto 

64. S3*?-bf K*»Btlrr©^y =3>Btfk|g7 50 



4MB 2 0 0 1- 1 7 7 076 

[0032] ±a0flBKNUBKra«&8 4, -t^TSC 
ft. »**7L9 tf»0>» 1 2 a #** *As/Jr«rrtB 
£5lc % HAWS' >J x £V9MU&fi*> ttt>* 

*w*»»iaio^«rtSftrt-*, -eo^®^, H 
*«TaN^?>ao, *+/^*«>±»aatft«»2 

&BB1 i^JE?i*Sftrc^o S6(C*©*iBK, KJS 
SS84«5J:D'i^fL9^4i^iiCfJ:^4C. HAItCu?fc& 
nt*«2iSKe 1 2#ff2fifcSftTV** 
[0033] tt^^*OTlMSStft41 1 £lg/§2 
a Kff 1 K«S 1 ie % ±l|W&-eft«B2 ABB 1 1 H 

^2iBima 1 2«e, *ft*ttsawuisftsft-cv*&o 

[0034] <£fe«K2 > B 2 t**Hte^Sg^*«l* 

4. mtf*!>ry-^A-^»MB^6tt0+7-b 

44. M2^^H25i HM»B4^r©^y a>»ft»5 
t. plA«#tf7y-^x-^iU«WBWk6fr0*7-fe 
> h nttK 4 «x 3- > y^<^>SAl 2 

64. m*?**? Ytm&tuxwzsv ^>mtBi 
4 ©It 5 ■0WM*> & a »B«Biwwa« ft -c c * 

[0035] ±ecpJBfflMWK(£ieNlK8 4, -£<Z>T& 
^g^7L9 tfchtth?* ?>\>9vU2sWtoH&&Siri 

(rC. plA«TaN^6nf0. +*^^^T»«t54<f 
&ff lftfffl2b**K&S*vcl*«, *<D*Btt:. 
Its/ 'J ^ >AftB«cir<!««K^64** + *|8» 
J8lO^*fiR*ft, S6«ct<WfcB(c. M*itTaN^ 
**W><E>±»«54«P*W2«WI1 17> S 
jErtSft-Cl**. M2^(ggl lactate:, se^?S8 

^2iB^.@ 1 2WBJttStVCL»6. 
[0 03 6] * + Kt/*©Tasfi-CA&J»l&RH2 
bttSK l B»» l «c % Jbff«Sr«>«l|K2ftBB l 1 1* 
S2|2*W112K, *ft-tn«SWCg&»Sft^^ft 0 

(?>T^1i4L*C, »*©B3IIB«:* + ^V#©J:«B 
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[0 03 7 3 <*te*»3 > El 3 (*#^»S&P4^i* 
±Bic«AttT a N*>&ft 9. wtV*G>T« 

«o*s**4£. n2*?*z > Hmmtuxw*)* 

-CV£o BMiR8fc£CWl^9^tt«:1Mb. »tt 
?19*4K>«1AIBJB2 a <t^«c, «*«T 
«N«*6«r**3AHJBl 3^WA3tirt'& K?3£ 
JSei 3W^?L9J«^W1 »»2a±±4>te, * 
t^^^OTtt8St<f*. *3AK*1 3**J:CW* 

y ^ >*ft»a lotitsM** & ft & * + / nwn i 

[0039] * +/<V#<0T««S"C*&* 1 &KS2 

££.n?2^g 1 1 i**2etws i 2tc % *n*n«» 

[0040] <*SJfe*J*4 ) ±BD|ttHf* 1 «l 

4(a) «ciR*\fc}K:. W*«*»f*BBW3W»**n 
fcTMW>*aJH*S« CFB«) (DiffltC, «A«Cu<9 
* # 'J J: 0»1 IBttUS 1 *G>± 
MIC WAttTa N«!>A^<^ y vi^ttrjroail fiWJB 
2 a «RjW4. IS 1 £SE2 a 
T»«S4ft*«Wt fc *<. JHlBI«ISl«:*BSr*tt 

tt*BB««itiJrr iotttJh-r y r * * * ± o x 



(8) 4M2 0 0 1- 1 77 07 6 

[004 11 V1 £P§ 2 a fl>JbBtc . watsarti 
j&ft (CVD) KJ:9«1 +7Hr > HBftRi L-C<?)V 
y n^(tia3t«AJ*IBJf 5 0 n m-CJEAY ^ 

±wc, W/»«*y r y -^x-r^^f»6^ 

at ?5$t£ 4 4. PJx 3 0 0 n m *Cff2sW 

«A«CVDfrCJ:9»2 3r7-fe^ HfttSBtiO 

i^y ^>gtftji5<7>±soc: v «*«#yry-^* 

10 - ^OWHto 5(f0*7t?h ffe&Ai i flex * * 
>yi**a>fWt4*2«S»«*«6*. MAMWI3 0 
Oiimt?«fiW*o -e<?>±g^, «I***cvd«:j:«* 

[0 04 2] :^«C, 134 (b) (CmTcfc^tC, 
KlkR7^±Bfc«A^CVDtuJ:9. x>^>^^ 
i7tJtt*vy n>ftfkttl 4^«A4*!^l 0 0 intiT? 

««r&. ^y n>ttfW i 4 0>±giC7 4- h h 

^7m- h 1 5*r**^*. 135 

(a ) iCm-TcfcSti:, 7*hU^H54^^iO 

ftll 1 4 *»*T* 0 7+h^H5e 
[0 04 3] H5 (b) tcS"TJ:^tc, B»7^ 

r. H6 (a> ic*^J:5^, h l 

30 A^tl-CK7U^>W^. ttft?L9W»^^ 
y»>KfU»7*»*T«. S^cc. B6 (I)) 
ct^ir, F9^x^^>yu:j:Qtt«t7L9«»0*2tt 

-7 * h U c ^ h 1 6 *>fi££3ft*o 
[•0 04 4 ] ^ic, 87 (a) tc^TJ^u, ^«;3> 
ttlbtfll 4 tUXf*) 3>Btfk|g7tdF^^x 
•> ^ > jr*fr<r». B«$8 »»«>S/ V ^ >K(tJMl 7 ^rK: 

^yn>RffclS5klft£3ft&. «ftc»-C, E7 <b> tc 
40 ^T^tc, 5/y3>Wt«li7*JJ:tf^y a>KikK5 
^not. «lW«4«4«lJ:cn»2fHHK« 

■c. *2flsa«*«etcB3«»8^. ^ieifs$iS4 

tc«K»L9**h< f n«**n*o *co», H8 <a) 
tu^jr^td. ftttfl.9lK»Dvy3>ttfk«3tK^ 

[004 5 ] ±IE<D T Jt« ^"7 V > 713 ^ 
50 i:->r««S*ifefi!«?68-teJ:tX#tta9*c, 
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>mim%, |*UI*CVDK:J:0B»3 0 nm-CW 

^>o i oo-tBtc, h*ixt 

[0 04 6] m«Cu^SBP«>-7*«cJ:*^ 
K&3S8 feJtftttHLfl **M&MS»2 --5 n m«« 
0)Cu@l2al:Mf^ *©M. CiiJ§l2aG><S 
Btcft^WftWWft (CMP ; C h e m i c * 1 Me 
chamcal Polishing) £tT5 C £ tc 
J:0. Bl B2EKB 12 

■C. **/?V>*W*&^*y*A<C)AWiH«*ll^'S - 
[0048] (**fc»«5 ) -XK, .blBOgMEUft 1 

flciiBoHa^r K(c J: *j sjisaa n 4 * + ' <v * «t we 

«©WffiH*mr o * *^*SH*A<0B2KI*R1 2 
±BBB*»B©W2E«B 1 2l*H-©W*t*Mfr&tr 
ifc, *w*v£&#A<D±&Sfi&®o>TaNB 
1 8 tBK«»B«>'< l JTj*#JWI , C**TaN»l 8 

It. 1*19 <b> fceWM^tC. Tftfe<D4^f*StS 

*4*C u ? j? y > 0 » 1 BSffA 1 

«• *.«E>±B«:. «AKTaN©A^*#y>$ricj:t) 

»l*BB2a*»J«*4, Bl<fcBB2aU:**>fS' 

[0 05 0] *lftBi2aO±lK. «*AttCVD«C 
J: 0 IK 1 ^"7H2 ? h ttttNIt OtTOV { ) a >ttftHI3 

li* y T U iU3R©WWW^<r fi*^*^ 

Sr. ffl&MttWSOOnm^A?*. -toJJSK, ^ 

gti bB 5 o_hg k > « a«# y r y - - ? A'*©* 



(9) WB2 0 0 1 - 1 77 07 6 

1(5 

6 & 0 * ? * * h I6«K ± t*x ? * > J7j* g©P 
tt*B2fitim*B6*. pUlXftBSOOnaTCBA 

JfefiBi OfO^ y a >BSibE7 «rW*t*ISW 1 0 0 n 
m-CJRirt**. Cfttcj:D. f ^,7^^V>g3it 
£ 5 fl0BBtfittMM£jft 3 fx *>* 
[0 05 1 ] ;WC, H9 ( c) tcSTJ;^ 

* a ©jintstftRcc 5** r a y 

8 a feJ:tfttM7L9 a «lWW*o coxmt. *fc* 
10 S£4<£>134 (b) MS8 <a> fCjBrrXfltnStoya 
TA^V>^cr-fe^CCfi£^r?T^, S2^7»8 

aiftWL9a©rt**J:ff5/y 3>BifkK7±ir, S 
«Btor«*tf^y3>B(k«30*6a**ir^*^4r« 

^2^JgSl l»#^^^»«>±INMtft6A:» 
l?a < , M2i2^S 1 2 %BttT«tt H^BBttttB«: 

20 [0052] B10 <a) (C«TJ:^(C. 

S/».»»A«:ttBT«7 3r hUVAh l7&Wt«>o 
7^ HUS^Ah 1 1^7.^tKjX \? ? 

+v^^*«P»AW»©B2fiBBl l*J«tcr* 

It. ^ya>BikB7*«|tbUfcttBttt&o *©», 
7 th h 1 7 ^^*-r^o HI 1 0 < b) « 
^Tcfc^CC, *+^V*SP»A^JH2feBSl liCJro 

•cltasnfettar, BBflM^BK^rjuywv^ 

30 C©XS«. ^*fe^. 6 J4<DH14 <b) -H8 <a) 
CC^TXeiHttOr^T^^^^D-bAiCSE-pT 

[0053] *-S^lt. ±Se©J:^U:p* 1 

7 J <h b*C+ /f V3r«»AU:©»B2 ABB 1 
1£3£U B»»»BK:(U*«vy=i>Bfk««:A»*- 

♦He. M2^ggi i *x.>^>^^^turiaR» 

&BiC7 r ^r^^V>^P-brA*tT5 C i 4>-C*i» 
&tftm&4<Dm4 (b) -137 (b) 
40 XfiKfc^r. ^ya>Bfk«l 4*B2ABB1 IK 

[0054] B10 ( c ) tc*t£ ^t^. SSiSfS 

8 a 4*J:tfttB?L9 art«W>* *^^>4B»« 1 0©« 
Hi. BKB8b«J:Vmft?L9b©ABdi, SS^JS 
Bl ifcJr^y^^KftBT^iftAcc, Mil (XT a 
NtW* *y>yorTaNBl 8*«flW*^ Ta 
Nffl8li, **/<S/>»»A«il*^'CB2ftBBl 1 
±KBB8n*. TaNBl 8«E««»BK1* 
^■C. Ettfft8 bt»J:D4[|HL9 b«AIM»l2B0lB 

so l 2 «4Htt &m*K BHtt»««:«»r SotPM 
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-r y r ^ or iffiffi-r 
[0055] S6tC, m^Cu»9^J;^ 
BHI»8«. 8b*<fctf&«tfl9a. 9b*tt»&MR 

Cugl 2 a^B^CMP^rff^CiCCJrO. 09 
(a ) cc^f cfc^cc, » 2 63*3 1 «± 
OXfltC J: 0 . (a> «:S , r**AV>4f r »Tit' 

loose] ±ie^-*:*«s»sgo*«ft^aa>s?®*S 

*7)V¥-v V> ^P^XiC ^tuiEfiD l- remove ft 

c tic ft 4c -ttwtto. *jtte^s©*««*ttBo« 
[ 0 0 5 7] (**fc»SS6 > *xec, ±ie<DSte^S2 

* * ic j: ^ie^ftcx t om £t±& ±*>tii* h*m?z>n 

2 4 63l*«& BOM2 ffiiSg 1 2 l*|3-0&Sf f M*> 
ft£* *+^^#ax»A<?>±*»*S*H«>TaN 

[00583 *^«,«<J9#«*SSCC)333S*i*^J:n 

m«c uo^^? * y > ^* i ssf«s 1 *** 

T'J-^x-^^SOW^K^&ftD^-b-y htfi&K 

inW300n(Dfl»ff*. *<o±*tc % macv 

5 5 0 n m-CJUJa**. ^ y a >BMU>5 

> 1*# y T 'J — ;Ux— 7^^<DWH^ 6 

a>BMbtt7 tflAMVUV 1 0 0 n m«« 



.0) 4SH2 0 0 i- 1 7 7 07 6 

is 

[0059] Ull (c > tc^Ti^Ou. 

j»8ateJ:0^7L9a*J^4, COXgS*. 
*JjS4G>H4 <»> -08 (a) tcSTX«±IatfH<Dr 
a r^y^s/>^o*feAtt:a-?T*T9. ttlf*T. S23*?» 

M*«T a N©*>< * # »J > ^ J: 9 V 1 ffeW» 8b* 

io *ftWeft<. »iE«i**Mlir**W*WIB»» 

4. 

[0060] El 1 2 < a > cc^T Jr ^cc. BBI*fw 

smimt otrwiiwv y * >*fuw*6tr&* + 

ftNMlO*. WA«^X^CVD«:j:f)«l»3 0n 
ufCHHW*, 012 (b> teai'rJ:9K. 4r 

«;^^CJ:0S2^PS1 l«r**r* 0 ^2#SS1 

«atft*KWt?tt<. RI2E|ll|l2«;ttAr&tt 
tt**BW*«fclifcRt , 4©*ttihr*MyT^ 

[006 1] H 1 2 ( c ) IC^TJ: ^tc. * 
^Jr»»A*ttBW*7 * h h 1 7 tJBa-r&o 

^i. +*/^^a»AWrtQa2ftWll 1- 

30 tcj:0B»«»Btt, S/"J^>WlJl7^»fllUfctt8lt 

[0062] El 3 (a) (C«rJ:^K. 
^>(p»A3WU2A«Jil 1 *c J: -»"C WK**wteW» 

«»8bfeJ:»»l«l9b C<OXB«. * 
MPJB4<0H4 <b> <a) {C?WXStRtR<D 

[0063] **1*I4, iia^J: ^ic 3 * ^ 1^^^ H 1 
7^'7^^<i:L'C+^^ # ^i5?^AiCCD^2^ISS 1 

-rafcfc, jamw*4<MB4 <n) -@7 (b> 
xiiicfc^r. ^yavaftJdi 4«W2AP«i itc 

[0 064] 3«C, a 1 3 ( I) ) td^Ts* ^tc. ggsfgfS 

Bt. Ki»7B8bfcJ:0'es^L9 b©rt«t, ^2^Ig 
50 SI ifcjyff y3>BMtB7<!>±tttcc, MX. (XT a 
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Ngl 85*, *+><i'*«WJAec*M,»'CJS2fcH*l 1 
^"C. StftiftS bfc jEflMK7L9 b<Z>l*jSC€>gr2l3$fJi 

[0065] :JCK, B9 1 3 ( c ) tC^TJ: ^tc. fll*.!* 
C u <DW8#>v * CC <fc 0 • 6Blf.fS8 a . 8 I) 
?19 a , 9 I) * »WAOiW2 - 5 n mgg0>C uS 1 
2a4W*. *«>«. Cull 2a©^atCCMP 
fciT^C A.tC<fc9, 011 <a) tCntTJr^tC. ^2ffi 
«lf 1 2£ffJ6£T&. «Lk«9Xfil(CJ:D, 011 ta) 
oc^f * * > O ? i r 7 * 9 s » TOj£©ias* s ii 6 

-^©7 0-b^*SWfk5^-C. 2^<Z*«JBI»tt:** 

/ \*s$&im& id. imt&ttsz>. r & 

■C. TJH^S-'^n-fe:**^ 
C<t#pJfife<i:ft-&o 

[0067] <**fefl5S£7 > *tC, ±iec*ife?I5S§3 CC 

jr&Ktstox tc^s^ii* 4. o at*«6««r&* 
tBc^»-ciftMr*. mi 4 (a) k. 

Wf*it»!)lia*S*c J: 0 ^ 
ie^WBSffiH 5: ^T. * + > < V £ A<D$S 2 iatSJS 1 
2£iaiSl&#B©Sr!2KI9Jgl 2 l*B-©»«ttW**& 
ft*. Sfc, *+/<V*»»A©±fiWBS*Jl«>TaN 
J§ 1 8 ±«»8P#B<P><y 7 * Z kWi-Z>b2>T a NS 1 
8 WPJ— OjS@r«4*-> &ft £. 
[0068] *^*»©**tt«B«*H&*fctt: Jrti 
ti. ST. El 1 4 ( I) ) IcttJi^tc. Ti&o>¥-iSft& 

if^*LA^ ft h T >\> V >1#^«©Ki®a5^ B K , 

mute uw*? zv'-s yit&vm 1 e*b 1 

-e^gtc, «*«Ta 
0^1^PS2a*fl5J5ST*. Jfri£BS2at** + 

[0 069] ^l^PS2a<0±S<C mi*CVD(C 



#132 00 1- 1 77 076 
20 

£ «x » *■ > ^jtlg^Sft *M 1 «^S«JI4 =£ . 9\& 

;*iejf3ooiim-cfl5js-r4o -e^ie^, mwcv 

«fc »J *2 +^ -b * \ HbWHt UX<Di/ >) * >Rft» 
5 *PIIAI*»S5 0 n m-C-^f^. f''Ja>BMt*5 

fe«7-k^ *fi^.lS i tti > * > i^i*««!>Sft 4» 2 
®^S^6*. «Ali«W3 0 0nmC««T«. * 
«o±gn:, mt*CVDtcJ:*)*3*^-bi» HftWB* 
10 O-CCi' 'J 3 >g?(fc^7 *piJx««KJl 1 0 0 n m-ClfcfiX 

[0070] Xtc, El 1 4 < c ) tc^T J: ^tc. * * >? 
V*»#A©II»»*W)t«: T JU >&&<D&!& 
jg8afcJ:0^?L9a?:»^-r^. C<DXftt*. 
ff^5S4<^>IU4 <U> ^E|8 <a) Cil7r;-ri^iIsl*il<D7 £r 

8 a ii$^?L9 a<DrtSWs<fc^y 3>SSfkK7 ±tc. 
W^(*TaN©x^'>*y>^tcj:9^3 ^HS 1 3 4 
20 ^TaN@l3aS:Mtl». TaNS13a«l, K 
$$8 a i&t£E9 a <t©D&<^te£-?(,'fc. IB»^ 
8 a it§it&?L9 a <b<Dfa«)l2^-&KiST^<DCC+^ftli 
^•CJfJj^ir^. S&»f»8 a £tm?l9 a i<DfiB:^A^A 

30nmtf *. 

[007 1 ] :Xtc, II 1 5 < a ) (C^-TJ: ^tc. Ta N 
11 3aCCi-/^^^ Ztm*. S8ti*8a£8IS?L9 
a<ZH»Mfl>*tcTaNSl 3a«r^T. C<D£*. M2 
^gfgl lfl>±«t*^y=i>BHt^7C!3±iiSJ:9tCt,> 
30 feg. ■Tft^^l2.1f.?»l8a<©±JaiJ: , ?(£^<iB'C*^T: 

tfK?L9 a t<Dnmmwzte\.>xftiiZ<D$mm 1 1 b# 

#f&r34T.*tVcfc9(C-i-&. cntcJrO. !SiHl?L9a^ 
fl>^ 1 StJgS 2 a ccif^ L- . K!Si» 8 a J: vm&ll 9 

h--5*-JL-tft-5>^3&Jgg 1 3&mr&2tl 
Z>. »ift(Sli2a*}J:?J t W3«B*l3l*+ + ^* 

[0072] £tc, 015 < b ) iCTK-r* -^tc. ^isJS 

40 10 4, GifUtCV Dtc£ 9^3 0 n mVM&?2>. 
^'-C, 015 <c> ic^TJr^oc. ^v^V-^te^SS 

2#SS1 ItBWS. ^2^J§B1 II*+*^<V* 
IfiKKS 1 0 ^"C^ l feBS 2 a fcd;y'^3#BJl 1 
3*6«3[UWCl6liSn*. M2^m\ l«i* + '^ 
* C0±^CS@i ft & fc WCft < , ^ 2 SQSS 1 2 £#I5S 

■r * H^sraie^^^sst'^^F^it-r^-: y r ^ 

[0073] 016 (a) CC^TJ:^^. 
50 S/Jr»»A«rt*S^67 * h h 1 7 «r«ar«. 
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CO 074 J 2tfC, il6 (b) fc*Vi\fc5fc, 

Mfc&4<0m4 (b) —El 8 (a) &C^rTXfl<t|5]|i© 
f=^T;V^^>^D-fe^^^^T^o to 
[007 51 $>2>Wt. ±&<D£*>fo*y * V \si>% h 1 
7 £ <fc LX* + ^> $UfrMCO?*W$2 1 

> 4/ £ <t 0 /cf" * T )\> >7* U -fe X 5 &t> 
OiC, f£2£Jl/il lZx*v*Z/tf-?X2hl,X%m.U 

-r^*^ mm%&4<om± <b> -07 <b) 
xh«:*h>-c. f;n>^tHii 4^m2^^i 1 cc 

[0 07 6 3 &*c, 016 <b) lc^TJ:5K: % 128181 20 
8 ak\fct>*fgi^?l9 a«©^t^>»H 0©ft 

N*^v*.y>^lyr TaNBl 8«rJgJSSTS. Ta 
±fcWBSft*. ^fc, TaNB 1 8tt!2£OT#B«:*5 
1 2 »Wlfii»S[K:!fi:tfc , r&©«rI»± 

[0 07 7 ] flfcMTCu ©«*¥&•* 30 

60&?ft8a. 8 b*J<fcC««7L9a, 9 b 
JP2 — 5mhiS1XQ)CuJB^AU CuKDaKC 
MP«f^ct«:J:0. 014 (a) «cijV$\fc$K:. 35 
212^/11 2 fcJMH-ft. J£Lb©XS«:«fc«3> 014 

[0 07 8] ±K©*^*»©4^fl«««W3i»tt 

— fpo^P-fex^WibS-iir, 2-3©iB8uaraK: s * + 

[0 07 9] #»E©*3S#£E*J J: ^©WSJSffiO 50 



^32001-177076 
22 

±ffi©IM«c«je**ifttr». #1 
-I3^II2a, 2b. 11. 13$)§WTaNI 
18ttTi/Ti N«JMI*WNJg&£. (fe<039Stt» 

k©# 1 2 &mmmm 4 % 6 »w* wrs/ 

/^JftWlOttTa, 0, -$>Y, O, «©£RBMb 

»<\ STO (SrTiO, K BTO(BaTi 

0, ) &£^i£BSTO (Ba^ S r, T i 0 3 ) m 

ftx?~yji#visyffim*J&i£isXbJ:i,K zom. 

[0080] 
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